Abstract. The increase of maritime international trade, especially of dangerous liquid cargos led to a significant increase of the number of sea-going ships. Their operation poses a real threat to the maritime environment both as a result of terminal events with transported dangerous liquid cargos and emissions of harmful products from fuels burnt by ship power systems. Because of those there is a need to undertake actions to prevent such occurrences using formal, legal and utilitarian tools. Philosophy of research methodology and rationalization of actions in compliance with international directives have been shown. The article presents the guidelines of the IMO Resolution MEPC 231(65) on preventing air pollution with carbon dioxide from ships. Design Energy Efficiency Index (EEDI) for a new ship was given as well as Energy Efficiency Operational Indicator (EEOI) determined for conventional ships after a completed voyage was defined and interpreted. A model of a Ship Energy Efficiency Management Plan (SEEMP) of a chosen ship has been constructed taking into account possible actions aimed at obtaining the highest power efficiency of the ship at sea voyage. Conclusions have been drawn and possible directions of further actions have been established.
INTRODUCTION
The increase of international trade in the last years of the twentieth and at the beginning of the twenty-first century led to a significant increase of the number of seagoing ships carrying goods as according to IMO 80% of the bulk cargo is transported by sea (Walczak, 2018) . Obviously such amounts of goods most of which are liquid, i.e. crude oil and its products as well as other chemicals and gases may have a negative impact on marine environment. International Maritime Organisation (IMO) was set up as a committee of the United Nations and since its beginnings it has always aimed to increase the safety level of marine navigation and prevent ships from polluting seas. IMO is a a UN agency, to which belong 169 countries from the whole world, setting up regulations within sea legislature that are valid all over world. It determines the best possible attitude aiming at ensuring safe and clean sea navigation in the competitive environment of global industry (Walczak A. 2018 ). An example of such activities is the implementation of International Convention on "Protection against sea pollution by ships", called The Marpol Convention, and "International Code of Safe Ship Operation Management and Pollution Prevention", called the "ISM Code", into global marine navigations (PRS 2018), (Herdzik, 2017) .
METHODOLOGY OF RESEARCH
Aiming at reaching its main goal i.e. the increase of sea navigation safety and protection against sea pollution caused by ships, IMO basing on the MEPS 203 (62) resolution introduced changes into the MARPOL Convention which came into power on the 1 st January 2013 and on its basis all ships of DWT 400 tons and more must have their Ship Energy Efficiency Management Plan (SEEMP) (IMO 2012A) (Adamkiewicz and Anczykowska, 2017) . The aim of implementing that 2018 Volume 1
Issue 1 pp. 631-637 resolution is to lower the emissions of greenhouse gases, that is carbon dioxide (CO2) (Adamkiewicz and Przybyła, 2017 
where:
-power of the main engine [kW] -power of auxiliary engines [kW] N -number of engines PMEi -engine power equal to 75% of the nominal power of the installed engine DWT -register ton Vref -reference speed EEDI for a designed ship is the value which is calculated from the following relationship: EEDI = (estimated CO2 emission at an estimated consumption of fuel)/(ship capability to transport cargo) · (distance covered) in [g CO2/t·Mm] where: Mm -sea mile EEOI is determined for a ship after it completes its voyage. It requires the knowledge of the amount of fuel consumed during the voyage by all energy equipment on the ship, distance covered by the ship and transport effects ( amount of cargo in tons, number of TEUs, number of passengers etc. in relation to the type of the ship). Generally the aim is to determine the amount of emitted CO2 needed to transport i a ton of cargo over the distance of 1 kilometer or 1 sea mile e.g. [g CO2/ton*km] (Perera, Mo 2016) .The relation to determine EEOI is as follows: EEOI = [amount of consumed fuel Cf/cargo mass · distance covered where: Table 1 . SEEMP is a part of a company's general system of management of energy efficiency and as such it should be treated as an integral element of wider systems of company management. It assists the crew in current supervision of ship's energy efficiency and minimization of costs. Relying on the best practice it expects that it can be done within ordinary routine activities of the crew without excessive administrative pressure on their time. SEEMP complies with the requirements of IMO 231 (65) resolution and comprises key processes required for continuous optimization of energy consumption with the view to minimize costs (PRS 2018) .
RESULTS

Values of CO2 coefficient for different kinds of fuel are given in
To obtain the best results in ship energy efficiency management it is necessary to list a few key issues that have to be evaluated and supervised continuously or periodically and for these issues the following should be carried out: determination of aims, operational management, technical management, reporting and supervision, supervision, analysis and evaluation. Effective operational management and effective supervision of these activities leads to the biggest energy savings and thus increases ship energy efficiency. The following fields possess the greatest potential capabilities: o effective use of capacities of particular ships, o rationalization of operations connected with loading, o shortening the time of staying in ports and lowering fuel consumption al loading operations.
DISCUSSION
To achieve the results of the best practice within energy management, energy efficiency and efficiency aims, goals should be determined basing on the implemented means referring to energy efficiency. These aims are later used for comparative analysis and evaluation of effectiveness of the applied means. Wherever it is possible, aims are quantitative and based on time. Review and evaluation of effects takes place periodically at a planned date. Review of SEEMP management and evaluation is carried out periodically. Changes in regulations and procedures of self-evaluations of SEEMP are the responsibility of the ship-owner's headquarters. Effective technical management ensures that technical equipment of the ship and power systems are in good technical condition and enable significant energy savings. The following fields comprise the main potential possibilities (Adamkiewicz and Cydejko, 2015) :  ship hull: preventing hull overgrowing, usage of special paints, cleaning the surfaces of propeller blades,  ship main power system -technical condition and operational parameters of the main engine, optimization of energy states of machinery facilities,  auxiliary facilities -condition and performance of auxiliary facilities (current generating units, boilers, system for waste heat recovery),  fuel: usage of high quality fuels, operating facilities for fuel treatment. An example of a Ship Energy Efficiency Management Plan (SEEMP) is shown in Table 2 . Zhou, 2016) . Workshops are regularly organized in which national administrations of member countries take part in order to ensure progress and solve problems connected with implementation of rules regarding emissions of harmful sulphur and nitrogen compounds from ships into the atmosphere.
